Urine protein electrophoresis, principally for the detection of Bence Jones protein (BlP), is essential to the chemical pathology repertoire.' Most conventional procedures require prior concentration of samples to provide adequate staining sensitivity. This step, however, increases the turnaround time, may considerably add to the cost per test, and can cause protein loss." Several alternative procedures are now available which do not require sample concentration. The enhanced staining systems used include optimized dyes, gold, silver and immunochemical stains, either directly or on nitrocellulose blots.v? This study compares the routine performance of two such methods (which are compatible with our existing equipment)-the Beckman!Analis Protur HiSi kit and an in-house gold stain technique-with our current sample concentration method.
METHODS AND MATERIALS
Conventional method Urine total protein was measured by a pyrogallol red technique." The urine samples were then concentrated to approximately 5g/L using Minicon B15 concentrators (Amicon Ltd, Gloucester, UK). Ten microlitres of the concentrated urine were applied to Beckman Paragon SPE agarose gels (BeckmanInstruments (UK) Ltd, Buckinghamshire, UK) and allowed to diffuse in for 5 min before blotting off excess sample. Electrophoresis was carried out at lOOV for 25 min in barbital buffer, pH 8· 6. Staining and destaining were performed according to the manufacturer's instructions, except that the protein bands were visualized with Coomassie Blue R250 (Catalogue No. 44328 BDH Ltd, Dorset, UK) in 10010 acetic acid.
Correspondence: Mr A D Heys, Beckman/Analis Protur HiSi Beckman SPE gels were first pre-incubated for 30 min in an equilibration buffer. Five microlitres of unconcentrated urine sample were applied and allowed to diffuse into the gel completely. Electrophoresis (1OOV for 25 min), and staining/ destaining with the optimized Coomassie blue stain provided were carried out according to the kit instructions Gold stain Unconcentrated samples were electrophoresed by the conventional method. Where the urine total protein was high, the sample was prediluted to 2g/L. The proteins were transferred from the gel onto nitro-cellulose membranes [Catalogue No. 11306, Sartorius, Surrey, UK] (15 min), fixed in 2· 5% glutaraldehyde (10 min), and blocked with 2% Tween 20 (15 min). The membranes were stained with an in-house gold stain (0' 04% NaAuCl 4 in 0·1 mol/L citric acid) for 3 h.
Thirty-six patient samples requesting BlP or urine protein selectivity were run by each method. The number of individual bands visible on each gel were counted, to show the overall sensitivity of each method.
Three albumin standards (lyophilized human albumin, Sigma A3782, in phosphate buffered saline, pH 7 '4, with 0'1 % Triton X-lOO) at levels reflecting the urine physiological range were electrophoresed on each gel. The levelswere checked immunochemically and found to be 4, 13 and 22mg/L.
RESULTS
Overall, 170 bands were identified by the conventional method, 102 by the HiSi method, and 125 by the gold staining method (Table 1) .
All three approaches were adequately sensitive for albumin. The 22 mg/L and 13 mg/L standards were visible on all six gels by all three methods, except for one (at 13 mg/L), by the conventional method. The 4 mg/L standard was visible on 516 gold stain blots, 4/6 HiSi gels, but on no conventional method gels. However, the conventional method was clearly the most effective at detecting albumin in patient samples (Table I) presumably since samples are pre-concentrated. The conventional method detected markedly more CII and (3 globulin bands than either of the other two methods. Twenty-three paraprotein bands were detected by the conventional method, and by the gold staining method, in 17 patient samples; immunofixation demonstrated 12 were BIP bands and 11 were intact paraproteins (lPP). The HiSi method detected nine of the 12 BIP bands and five of the II IPP bands.
DISCUSSION
The HiSi method is a simple procedure which can be completed in approximately 70 min without sample concentration and involves a cost per test saving in consumables of approximately £0. 70 over our conventional method. However, it was less sensitive than the conventional and gold staining methods at detecting low concentration BIP and IPP bands. Careful control of the destaining procedure is critical to ensure optimal resolution of protein bands from background staining.
Where the paraprotein bands were undetected by the HiSi system, the total protein (and therefore paraprotein) was less than 0-15 giL in all cases. The clinical significance of BIP bands in the range 1O-150mg/L is open to discussion." However, failure to detect these bands removes the opportunity to assess the clinical significance Ann cu« Biochem 1993: 30 of a marker which is widely accepted to be important in early diagnosis and monitoring of treatment in myeloma.
The gold stain method provides reliable high sensitivity using unconcentrated samples, for low level of albumin and paraprotein bands, With inhouse stain, the method provides a substantial costl test saving of £2-00 over the conventional method. Disadvantages include an approx. 4· 5 h procedure with at least seven processing steps following electrophoresis. The blots are fragile and must be examined by transillumination whilestillwet. Direct gold staining on cellulose acetate electrophoretic strips (not evaluated here) may be more rapid and is potentially an attractive approach provided adequate electrophoretic resolution is obtained.
In conclusion we suggest that although the HiSi kit and gold staining method have clear advantages in terms of costs and turnaround time, the conventional method using sample concentration with a highly sensitive stain is overall more sensitive and robust in a routine laboratory setting.
